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he !PT'S Report, launched zn December 1995 on the request and under the auspiCes of the 
Comnnssl(mer jbr Sczence, Research and Deuelopment. Eduh Cresson, has now completed 1ts p1lot 
phase What seemed like a daunting challenge m late 1995. appears now in retrospect as a cntczal 
galmmser of the !PT'S enerp,1es and skills 
7be Report has published articles in a number of areas, keeping a rough balance among them and 
e.\p/oltlll!!, mterdisciplinari(V as much as possible Articles are deemed prospecti1•e~)' relevant' if they 
explore l.,:~ues u•hich are either not yet on the polu:ymaker's agenda (but due to be there sooner or /ateri. 
or aspects Cif tssues u•hich a/tbough on the agenda thezr unportance has not been ful~)' appreciated. 
7be thorough draftmg and redrafting process. based on continuous mteractu•e consultatwn with our 
col/aboratmg netu•ork of mstitutes. which u•ill progressll'e~)' become ez•en more mmlved m tbe process, 
guarantees qua!t(v control 
7be first, and poss1bl)' most significant, mdicator Cif success 1s that the Report IS being read Issue 00 
! December 1995)- of which 2000 cop1es were pnnted m u•hat seemed to be an opt1misttc projectwn at the 
time- has become a collector~~ 1tem Smce then c1rculatwn has nsen to 6000 Requests for subscnptiollS hm•e 
come not on I)' from all ol'er Europe but also from the US, japan, Australta, Latm Anzenca, N Afnca. etc 
17Je positiz•e comments our efforts hal'e receu•ed haue been h1ghry gratl[vmg and the constntctlz'e and 
engagin!!, criticism of our readershtp has formed part of the ongomg process of 1nzprouenzent 7be 
cummellts u•e haz•e receiz•ed range from the uiformal. formal commumcat1ons !m paper or electromc 
formi, and take in as well as a Reader Sun·ey commtsstoned h)' IPTS 
Readers' d1rect engagement u·tth the content of the report's art1cles has led us to include a Letters-to-the-
Editor sectwn, zl'lnch started 111 the ju ne issue 
77Je rising esteem in uhich tbe publication is beld is aLm making lt increasing/)' attractive for authorsfrom 
outstde the Conzmtssion We haz•e a/read)' published contnbl/tums hv al/tbors from such renowned 
1nstttutwns such as the 7NO in Holland. tbe ~VI 111 Germany. the loii/EA 111 Ita~)'. the Council of Strategic 
and flzternatwnal Studies in the US, etc 
7be Repo11 1s produced Simultaneous!)' m four languages (Englzsh, French. German and SpmmbJ, bv 
!PT'S. to these one could add the Jtahan translationmlz111teered by £]1/EA !yet another sign of the Repo11's 
mcreasmg VISihzlzt)'i. 7be fact that 1t 1s not on()' aumlahle 111 se1•era/languages, but also largely prepared 
and produced on the Illtenzet~o; Vi(Jrld W1de Web, makes tt qutte an uncommon undertakmg 
Vie U'lll contnme to stm•e to meet the e:'(pectatwns of our uel)' diverse readership, to amid the tmps of 
ouersimp!tjicatwn, enqclopaed1c ret'leu•s or tbe maccess1btlt(V of academic journals 7be key IS to renzmd 
both ourselz•es and our readers, that u•e cannot he all thmgs to all people, that it is important to can•e out 
our mche and keep on e.\plorinR and e:qJ!oiting it, hopmg to zlluminate top1cs under a nezl', rez•ealing 
lt[;bt, jbr tbe benefit of the readers, to prepare tbem to manage the challen[;es ahead 
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esearcfi fias a[ways Geen centred on tecfinicaf performance. 'Today, 'European society 
demands responses to a worM tfiat is ever more compfe'\: In tfie future, tfie Guiftfing 
Mock:§ of tfie answers to tfie proGfems of growtfi, emp[oyment, economic gfoGa[isation, fiea(tfi, 
environment and moGifity, among otfiers, wi£( Ge drawn from Science and 'Tecfino[ogy. 
It is in tfiis conte)(t tfiat tfie Commission fias drafted tfie document entitfetf 'Inventing 
'Tomorrow: 'European 'R._esearcfi at tfie Service of Citizens', tfie aim of wfiicfi is to l(.icl(.off tfie 
process wfiicfi wi£[ feat£ to tfie definition of community researcfi for tfie Geginning of tfie 21st 
century and defining tfie terms of its too[, tfie 5tfi ';:ramewori(.Programme. 
'Ifius, tfie first steps toward tfie 5tfi ';:ramewori(.Programme set out to reacfi a new Gafance, 
conso(itfating past resu[ts. 'Ifiree main issues, wfiicfi are compfementetf Gy tfiree para[(e[ 
activities, fiave Geen identified in order to put researcfi at tfie service of tfie pu&ric: 
- 'Uncovering natura[ potentia{ and tfie resources of ecosystems. 
- 'lJeve[oping an accessi6fe information society. 
- Promoting competitive and fasting growtfi. 
'!fie principfe of added va[ue, wfiicfi guides 'European Community action, must also Ge present 
in tfie definition of tfie oGjectives of tfie fortfi-coming ';:ramewori(.Programme. On(y activities 
tfiat Genefit from a common 'European approacfi sfiou(tf Ge untferta~n at 'European fevef. 
'J urtfiermore, 'European researcfi sfiou(tf aim, more tfian ever, for a Getter ratio of cost to 
efficiency. 
'!fie oGjectives of tfie fortficoming ';:ramewori(.Programme, wfiicfi fiave Geen defined Gy tfie 
'Treaty and are intended to support tfie community's pofitica[ oGjectives, must acfiieve tfie 
fo[[owing: 
- 'R._espontf to tfie aspirations of 'Europe's citizens and ensure a Getter quafity of fife, worl(.antf 
environment. 
- 'Be Gasetf on tfie non-materia[ investment of tfie 'R._esearcfi and 'lJevefopment sector to ensure 
a positive impact on tfie emp[oyment and competitiveness equation. 
- ';:urtfier tfevefop our understanding of a num6er of ~y questions. 
- Create a favouraG[e dimate for 'R._esearcfi and 'lJevefopment in 'Europe. 
In order to acfiieve tfiis a pofiticaf wi£( tfiat is Gotfi strong and consensus-Gasetf is required. 
'!fie Commission is open to tfie resufts of tfeGate and to tfie reactions to tfiese initiaf steps and 
a wor/(jng paper presenting tfie detaifetf proposafs wi£[ Ge puG(isfietf Gefore tfie end of tfie year. 
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Developments in Wind Energy 
Wind energy capactty ts growing raptdly m Europe and new markets for European 
technology are emergmg. Wmd energy pnces are becoming mcreasmgly competitive, 
although problems of supply continuity and quahty remam. Wind energy holds promise. 
especially in a favourable political context 
Integrated Gasification Combined Cycle: Environmentally 
Friendly Coal Power Plants for Tomorrow's Energy Supply 
Power generation using IGCC technology offers the posstbthty of utilizing extstmg coal 
reserves m a less environmentally damagmg way than extstmg coal fired stations Their 
use could form part of JOint implementation projects with mdustriahsing countnes as a 
means of meetmg their needs wtthm the framework of greenhouse gas emission 
reductions. 
Environment 
15 What a Waste ... of Water and Market Opportunities 
'.<;: ... 
Retrofitting water saving devtces in homes and businesses ts a cost-effective and efftctent 
way of reducing water consumption Its lower environmental impact and benefits for the 
local economy make it an attractive alternative to constructing new water supply ·' 
facthttes to meet increased demand. 
Employment and competitiveness 
21 Technology and Employment: Against Pessimism 
Ever since the industnal revolution technological progress has been blamed for · 
unemployment However, although 1t may be responstble for shifts m employment ": 
patterns its overall effect on the level and quality of employment is posttive. 
Technology and competition 
25 Benchmarking of Best Practices: A Perspective for Policy 
Benchmarkmg is increasmgly bemg used at aggregate levels to study regwns and 
mdustries comparatively, providing an Important tool for policy-makers seeking to 
create frameworks for competitiveness and growth 
29 Brief Notes 
3 
.. 
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Report 
Energy from the wind (aeolic energy), and the 
highly promising developments that have been 
made in the field, is the subject of the first article 
of this issue. Aeolic energy has given rise to a fast 
growing EU industry which has overtaken its US 
counterpart in terms of installed capacity, and is a 
renewable energy source which enjoys minimal 
environmental impacts (and it is technically 
possible to reduce these even further), and is 
quickly reducing its cost disadvantage vis-a-vis 
fossil fuels. Environmental pressures and declining 
costs may open large and as yet untapped 
potential export markets in fast developing 
countries. Including externalities (ie. the costs 
incurred by society as a whole, and which do not 
figure on the producer's balance sheet) could 
decrease the cost gap between fossil fuels and 
wind energy even further. 
The Second article also looks at energy, more 
specifically at the integrated gasification combined 
cycle (!GCCl approach to the use of coal for 
electricity generation. Even though IGCC can not 
miraculously turn coal into a completely 
environmentally friendly energy source, it can at 
least reduce its environmental impact. Given the 
vastness of the earth's coal reserves, the inherent 
limitations of renewable sources and the 
hkehhood that coal will be the first choice of 
rapidly developing economies to meet their fast 
growing needs, coal is likely to be with us for a 
long time to come. Thus, less damaging ways to 
use coal may not only ameliorate environmental 
impacts hut also provide market opportunities for 
those developmg and perfecting them. 
The third article's starting point is also an issue of 
environmental concern: water and Its, often 
wasteful, use. The article lists some of the simple 
low-tech solutions available to help limit waste, it 
N o 9 November 1996 
also highlights the potential economic benefits of 
such measures in terms of both a reduction in the 
need for costly hydrological engineering projects 
(and the proportionally greater demand for waste-
water disposal resulting from increasing supply) 
and the benefits to be derived from the 
commercial exploitation of water use reduction 
technologies. However, in order to exploit the 
market potential of these relatively simple low-
tech solutiOns, consumers need education and 
accurate information and the unmasking and 
correction of certain factors that distort incentives 
in the supply and consumption of water needs to 
be addressed. 
The fourth article takes a step back from the 
interaction of specific technologies and the 
market, and examines instead, or rather attempts 
to refute, certain pessimistic views of the interplay 
between technology and employment. It draws on 
both theoretical as well as empirical arsenals, 
underscoring the need to go beyond mere 
intrasectoral emphasis when analysing the impact 
of technology on employment. 
Fmally, the last article examines the growing use 
of henchmarkmg, one of the approaches adopted 
by firms trying to compete successfully in a 
rapidly changing technological and economic 
environment. Benchmarking exercises, and the 
resulting comparative studies of best performance 
practices by leading firms, have proven to be an 
invaluable tool for firms trying to learn what 
works (and possibly adapt it to their needs), and 
have gained increasing acceptance among policy-
makers and their advisors, looking for frameworks 
which are conducive to successful adoption of 
best practices by domestic firms (especially 
smaller ones who may not be likely to undertake 
such studies/efforts on their own). 
© IPTS - JRC - Seville, 1996 
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Developments in Wind Energy 
Miguel A. Aguado-Monsonet & Chris A. Hendriks 
. I~ Winq ·~nergy is the fastestgrowing rE!newable energy in'du~ry in tf:\e EU anoVfbat ·. ·. 
is mote, thart'l4~ to the effo~ of several Member States, Europe h~s ·recently overtaken·iht' , 
V~ ill th~ ~~ount of wind ~~Y cap~city inst~lletl. · . , · . · ·• ·:,. · 
,, ' \ ',, ' '.~ ' - ~ - ', ' ',,' ~·- ~- '~ . ~-, ;- _.~ ' 
Jl81W-cerWithiti 10 years wind energy may well be-abte to.compeie~onomice(llywith , 
canventio~_~icity f)(~~ion technol~fes. World-wide.lar~-pot~ntlat resourte$'~tnj · 
~ e~r~~· offeri~·~~~-a,targep~n~~J.export ,~¥ket, -:es~aiiY'_ittcD,uhtt~,- •·· 
In <:entrai.~"South A~;-aryd' to lild'ta al)d 'C~ioa .. The.refo!'f Europe ~.~'a-~,~~ 
;- ', I ',, I ) ,' ' " " ) "i>- • ' ~ " ;; - - - · < ff • ' , ' ' - , ~ ' 1 I /h i ' •\ t < -" /" ' - • ,_-
: strategy :f~t~;~mentK~g.}Y,ind,:~"et'9Y at regional,'{lationa1, and 'irttet~~l)naH~~~·~ ;) r 'i ~, 
Wind is proving itself to be a cost-effective and 
reliable energy resource at installations located 
mainly in Europe, the United States and India. 
Technological advances over the last five years 
have placed wind energy technologies in a 
position to compete, in the near future, with 
conventional power generation technologies. The 
generation cost of wind electricity in Europe has 
decreased during the last 15 years by about 80%, 
from 0.5 ECU to less than 0.1 ECU per kWh. In 
some cases costs of 0.06 ECU per kWh are 
reported. At the same time the installed capacity 
has increased dramatically from less than 100 MW 
to 2,000 MW last year. By comparison, the current 
production cost from fossil fuel and nuclear plants 
in Europe varies from 0.04 to 0.08 ECU per kWh. 
In 1995, wind turbines generated 7 TWh of 
electricity, which is approximately 0.06% of the 
total electricity production world-wide. 
These substantial cost reductions have been 
achieved through the development of cheaper, 
more reliable and efficient wind turbines, in 
combination with the production of larger turbines 
and an expansion of the market During the last ten 
years the price of wind turbines has decreased 
by 5o/o each year, while at the same time the yield 
© IPTS - JRC - Seville, 1996 
has increased by 30%. Ten percent of the wind 
turbines produced in 1993 had a specific yield 
(kWh generated per year per square meter of rotor 
area) of more than 1000 kWh.m-2.yr-1 which is 
more than twice the amount achieved by an early 
55 kW model. Nevertheless, there seems still to be 
substantial room for improvement R&D on wind 
turbines addresses a large part of its effort to basic 
aerodynamic, aerolastic and aero-acoustic research 
and at developing flexible blades, flexible mast and 
suspension, and the application of lighter materials. 
An important innovation is the implementation of 
variable speed systems and direct drive generators 
that decrease the number of components in the 
machine, eliminate the gear box (traditionally a 
vulnerable part of the turbine) and increase the 
output of the turbine. By application of these and 
other developments it is expected that. in the next 
ten years, the cost of the energy produced by wind 
turbines will reach the lower cost range obtained 
by conventional power plants. 
Another trend is the increase in machine 
capacity, which amounts to a factor of 10 in the 
last ten years. As an illustration, the 500 MW 
installed wind energy capacity in Denmark 
represents 4,000 wind turbines, a figure that can 
I P T S Report 
The cost of wind 
energy has decreased 
by 80% over the last 
15 years, and capacity 
has risen dramatically 
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Uncertainty has led to 
the market tn the US 
to stagnate, whilst 
tncentives tn Europe 
have brought about 
rapid growth. 
European capacity 
now exceeds that on 
the other side of the 
Atlantic 
The world market IS 
expected to grow from 
5, 000 MW to 18,500 
MW over the coming 
decade, w1th India and 
Chtna being the 
largest new markets 
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now be achieved by just 800 turbines. Nevertheless, 
the optimum unit size depend on the type of 
application (e.g. offshore, coastal area, inland). 
During the last few years the European wind 
market, which clearly dominates the global wind 
market, has risen by 250 MW in 1992, 330 MW in 
1993, and 440 MW in 1994. In the same period growth 
stagnated in the United States. Thus, Europe has 
recently exceeded the total installed capacity in the 
USA. Stagnation in the US market can be attributed 
both to the pending restructurmg of the electric utility 
industry and uncertain government backing, which 
has made utilities unwilling to plan any new capacity 
additions. The uncertainty in the long-term energy 
market is a handicap, especially for renewables, 
which typically require long-term contracts. The 
European development has been achieved thanks to 
the economic instruments that provide incentives for 
wind energy production, together with the social 
acceptance and environmental awareness. In Figure 1 
the development of the capacity growth installed in 
Asia, Europe and the USA is depicted. 
Although the energy supply conditions in the 
European countries differ substantially (for instance, 
Spain and Italy have small fossil fuel resources and 
the Netherlands and the UK have large fossil fuel 
resources), wind energy has been introduced in 
almost all European countries. During the last years, 
the wind market is growing rapidly, a process which 
began in Denmark and the Netherlands, and more 
recently has spread to Spain and the UK. The largest 
growth has been in Germany. Outside Europe, the 
wind market in India has grown more than 2000/o, 
from 180 MW installed in 1994 to 565 MW installed 
by the end of 1995. It is expected that in the near 
future substantial numbers of wind turbines will be 
installed in China. The American Wmd Energy 
Association (AWEA) expects the global market to 
grow from the 5,000 MW installed now to 18,500 MW 
in 2005, with India and China accounting for about 
30% of the total newly installed capacity. According 
to the European Wind Energy Association (EWEA), 
10% of the European Union's electricity could 
realistically be generated by wind power by the year 
2030. To reach this figure, 200,000 wind turbines of 
500 kW each should be installed equivalent to 170 
power plants. In the next 35 years this represents a 
total market of 70 to 100 billion ECU. 
Economic instruments 
regulating the wind market 
For fifteen years the development of the wind 
energy industry in Europe has been supported by 
national governments. Mainly economic instruments 
are used to support the penetration of wind 
Figure 1: Wind Capacity Growth In Asia, Europe and the United States 
Wind Capacity Growth by Region 
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technology into the energy market. In Germany, 
Denmark and the Netherlands, subsidies from the 
government to install wind turbines were given, 
while at the same time research and development 
on wind technology was supported. Later on these 
investment incentives have been replaced by a 
combination of fiscal measures and the application 
of increased buy-back tariffs. For example, the 
implementation of an assured buy-back tariff of 0.09 
ECU per kWh has put Germany in a leading market 
position. Fiscal instruments such as 'Green 
investment' and flexible depreciation possibilities 
for environmental investment have stimulated the 
implementation of wind turbines. 'Green 
investment' makes it possible to invest money under 
reasonable interest conditions. In the Netherlands, 
however, the application of this instrument has led 
to the situation that it is more difficult to find 'green 
projects' than to obtain the money for fmancing. 
Another instrument is initiated by the utilities, which 
give the consumer the possibility of supporting 
wind energy by buying 'green electricity' at higher 
prices. In this way the utilities oblige themselves to 
invest in renewables. The application of these 
instruments has created a very competitive wind 
turbine manufacturing industry. 
Barriers to implementation 
Wind energy faces a number of actual and 
potential problems which may hinder rapid 
penetration into the world energy market. The 
most important issues are the economics, 
integration into the grid, and the environmental 
issues: visual impact, production of acoustic noise, 
and impact on birds. 
Wind energy can only penetrate the electric 
market if it is produced at competitive costs. The 
production costs of wind energy are still higher 
than the production costs of fossil fuelled power 
plants. Lowering these costs is therefore essential 
for its competitiveness. However, if the calculation 
of the price of electricity is based on the full costs 
of electricity, i.e. production costs accruing to the 
producing firm plus externality costs accruing to 
society as a whole, the competitiveness of wind 
energy would be improved. 
© I PT\ JRC - Sev1lle, I q95 
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The most important environmental issue is the 
visual impact on the landscape. Although a vast 
majority of the public supports the idea of using 
wind energy, many people are worried about its 
impact on the landscape. For this reason, 
construction of wind parks should be carefully 
included in the spatial planning at local, regional 
and national level. Currently the best practice is to 
avoid installing wind turbines in landscapes of 
high ecological value and to construct wind farms 
in close co-operation with the local community 
and with regard to existing land use; agricultural, 
commercial and recreational. Furthermore, the 
emergence of offshore wind power plants may 
reduce the visual impact. In fact, the estimated 
resource of offshore wind in Europe is reflected in 
Figure 2. Despite these benefits, offshore farms 
are currently not built because their cost is two to 
three times as much as onshore ones. However, 
for a (semi-)offshore wind farm in Denmark with 
a total capacity of almost 20 MW, which is 
operational since November 1995, a kWh 
production cost of 0.07 ECU has been calculated. 
Other pilot projects are undertaken in the 
Netherlands and Sweden. 
Acoustic noise of wind turbines may create 
problems in rural areas which were previously 
noted for their quietness, and when the turbines are 
located close to houses. Noise is produced by 
blades and by the nacelle. The sound power level, 
a standardised measure, for a typical machine varies 
from 98 to 101 dB(A). The acceptable noise level set 
by local authorities in Europe and USA at the facade 
of a dwelling ranges from 35 to 65 dB(A). To limit 
the noise to 45 dB(A) in the neighbourhood, a 
distance of about 250 meters from the nearest house 
is necessary. The wind industry states that there is 
still room for improvement, and it believes that 
within 3 years a noise level of 96 dB(A) can be 
obtained. Improvement is to be expected from 
lowering the rotational speed, e.g. by introducing 
the variable speed concept, which reduces the 
speed of the blades at periods of low wind supply. 
Impact on birds might be another problem. 
However, the number of casualties per kilometre of 
wind park is much less than the number of 
I P T S Report 
As well as government 
ftnancial backtng, 
g1vtng consumers the 
opt1on to pay more for 
'green electnoty' is a 
way of prov1dtng 
tncentiVes for 
developtng and 
tnstalltng wtnd 
generation technology 
Despite their h1gher 
cost, offshore wtnd 
farms may be the 
solut1on to problems 
of v1sual!mpact 
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New designs of 
turbme w1th slower 
rotational speeds are 
reducing the acoustic 
impact of wmd 
generation on quiet 
rural areas 
One problem 1s that 
wind farms are often 
located m isolated 
areas with poor grid 
capacity, making 1t 
d1ff1cult to deliver the 
electricity generated to 
the customer 
Utilities are wary of 
wind power because 
supply 1s intermittent 
and cannot easily be 
tuned to meet 
demand 
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Figure 2: Tedmical offshore wind energy pob!nlial in the EU-'IZ as a function of the IIIIIXimum 
water depth (in metres) and the naaximum distance to land fm ki..._..es). Cost restrktian are not 
taken into amiUIIt. As a referer.mde the total eledricity production of the EU·12 In 1995 is given. 
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casualties per kilometre of highway. For that 
reason, the Royal Society for the Protection of Birds 
(UK) and the Dutch group 'Vogelbescherming 
Nederland', an affiliate of Birdlife International, do 
not consider wind farms a hazard to birds. 
Nevertheless, locations that interfere with migration 
routes should be avoided. 
The problems concerning integration into the 
grid may have to do with the local circumstances, 
the quality of the electricity (mainly in terms of the 
stability of the voltage and frequency) and the 
planning of the supply. Wind farms need to be 
connected to the local grid. A large development 
of wind energy supply in a given area may exceed 
the capacity of the local distribution lines. The 
question then arises, who should pay for local 
reinforcement of the grid, and who would 
benefit from the various potential energy 
supply schemes? This is a problem for large 
wind parks which require high voltage lines and 
transformers. Some interesting wind sites are 
located in isolated areas and with poor electrical 
infrastructures. 
The main reason why utilities hesitate to introduce 
large scale wind energy systems is the 
intermittent nature of the source, which may 
reduce the security of supply, and therefore 
20km 
lOkm 
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decrease the economic value of wind. Utility 
studies have shown that wind energy does 
represent a certain capacity credit, though a factor 
2 to 3 lower than the value for nuclear and fossil 
fuel fired plants. The capacity credit improves 
substantially when wind energy is combined with 
other types of renewable electric generators. or by 
application of energy storage systems. 
Calculations show that the load/resource compatibility 
factor will not be reduced significantly by participation 
of up to 1(11/o of wind energy in an open European 
electricity market, a percentage that, according to the 
EWEA, could be reached in the year 2030. 
The future of wind energy 
Wind energy may well become a large and 
important industry in Europe. In the short-term 
wind energy technology may also be an 
significant export product, once the right 
framework is created. The turn over of the 
German industry only has been 600 MECU in 
1995. Due to several reasons, especially political 
ones, the German market for 1996 is expected to 
decrease by 10 to 20%. The main reason are the 
uncertainties concerning reimbursement of 
energy and the still ongoing debate on building 
and construction law. Analysis of the wind 
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market in Europe shows that it is not an 'open' 
market. From the 1,200 MW installed in Europe 
up to the beginning of 1994, 75% of the wind 
turbines were installed in the same country as 
they were manufactured. Only Denmark 
succeeded in penetrating in the international 
market substantially, and its market volume is 
estimated at 425 million ECU in 1995 
representing the country's top ten exporters. This 
analysis shows that there is a high correlation 
between a strong home-market and a strong 
manufacturing industry. In addition to Denmark, 
in the last two years Germany has strengthened 
its home-market by applying high buy-back 
tariffs, and at the same time stimulated its 
industry to export. 
Whereas the supporters of conventional energy 
supply see the role of renewables vanishing in 
an open electricity market, because it will be 
priced out of the market, the supporters of 
renewables welcome fair competition on the 
basis of full costs. Open competition will 
provide electricity customers with the ability to 
choose from an expanded number of electricity 
suppliers offering alternative services including 
renewables. That this is not a chimera is shown 
by an experiment by the Dutch energy company 
PNEM and the Swedish company Vattenfall, 
which offer their customers the chance to buy 
'green electricity'. The energy company found 
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that, despite the higher price, the demand was 
far larger than the amount it could offer. Along 
the same lines, the AWEA proposes a 
"Renewable Portfolio" standard that relies on the 
free market to ensure that renewables are 
developed in the most economical way, rather 
than to rely on tax and subsidy schemes, and 
bureaucratic implementation. As a condition of 
doing business, every power supplier would be 
required to purchase a (tradable) percentage of 
its energy needs from renewable resources. 
In the last five years, the USA has experienced a 
strong decline in the wind turbine market, because 
of pending restructuring of the electricity market 
and major change in the political climate. The 
resulting uncertainties slowed down the growth of 
the wind market to virtually zero. If Europe wants 
to keep its leading position in the wind market and 
profit from the huge potential markets in China, 
India, and Central and South America, it will need 
a clear and long-term policy. This would include 
development of location guidelines on regional, 
national and international level; agreement on the 
'value' of renewables, considering their 
environmental benefits; and regulations to 
integrate wind power and other renewables into 
the grid. The ongoing decentralisation and 
liberalisation of the electricity market calls for a 
totally new approach, taking regional and national 
characteristics into consideration. • 
I P T S Report 
Up until now wtnd 
generat1on technology 
has matnly been 
directed at domest1c 
markets, however, 
mcreasing importance 
IS being g1ven to 
exports 
Expenments show 
that tn Holland many 
consumers are willtng 
to pay extra for 
'green electnoty'. The 
US IS also studytng 
the use of market 
forces to ensure the 
eff1c1ent development 
of renewable energy 
resources 
Improved forest 
management could 
represent one type of 
active, but moderate, 
c/1mate change policy 
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Integrated Gasification Combined Cycle: 
Environmentally Friendly Coal Power Plants 
for Tomorrow's Energy Supply 
Antonio Soria & Peter Russ 
Issue: What is at present trye largest Integrated Gasi.ficatio~ Combined Cycle (IGC() plant 
in the world is about to start operation in _Puertollano'(Spain). This plant is only one out of 
severaiiGC C ·projects under way in the. USA, Europe and Japan. · 
Relevance~- In order to contribute to_ the future .electricity slJI)ply. power plants have to .. 
meet not oryly eco1Jomic but also environmental. requirem~nts. · Compared with their 
competitors, existing coal-fired power ·plants have significant- di$a9vantages. Nevl{ 
developments in coal technology like JGCC plants offer an opPortunity to continue the use 
of coal for electricity generation in a less eRvironmentally damaging way. The.strategic value 
of these technologles may .be particularly relevant in view of Possibte joint implementation 
plans with developil}g countries to achieve greenhouse gas i!rflissions reduction. 
Introduction 
Traditionally, coal fmal use was found in virtually all 
sectors, for household consumption, industry, and. 
for electric power generation. The progressive 
electrification of society has restricted its potential 
within the household sector, but gave a significant 
weight to coal-frred power plants. However. in 
recent years increasing environmental concern has 
put pressure on coal use. Coal has serious 
disadvantages that a priori tend to penalize its use 
as a primary energy source: frrst of all, burning coal 
is harder than burning oil or natural gas, since the 
handling and storage of a solid fuel is difficult In 
addition, its combustion also produces a solid 
residue that has to be removed and post-treated. 
Coal combustion often produces chemical 
compounds such sulphur and nitrogen oxides that 
cause significant environmental damage via rain 
acidification. Last, but not least, it is well known that 
coal is the most carbon intensive fossil fuel: coal 
firing produces about 100 tC02/1J whereas natural 
gas combustion yields 54 tC02/1J. 
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Despite these disadvantages coal will be used in 
the future because it is relatively cheap and 
widely available. Current proven world coal 
reserves may exceed 1200x109 tee, but if known 
resources that might be exploitable in the future 
are considered, the estimate rises to 5000x109 tee 
ie., five times the present proven oil reserves in 
terms of energy contents. The proven level of 
reserves ensures today's level of consumption for 
more than two centuries. 
New developments in coal technology could offer 
the possibility of continuing coal use for electricity 
generation in a more environmentally friendly 
way, overcoming its present drawbacks. One of 
the major options is the use of Integrated 
Gasification Combined Cycle (IGCC) power plants. 
The idea of coal gasification is not new, but the 
design of a combined plant where a substitute of 
natural gas is obtained from coal and then burned 
in a combined cycle scheme to obtain electricity is 
relatively new. Since the pioneering German 
power plant of Liinen (1969), IGCC, considered a 
Coal was once a 
common fuel in all 
sectors, but now has 
largely been restncted 
to power generat1on. 
However, the problems 
associated w1th its 
handltng and 1ts 
enwonmental impact 
make it less attract1ve 
than other fuels 
Known coal reserves 
could meet demand 
for the next two 
centunes. IGCC 
technology overcomes 
some of the 
disadvantages of coal 
as a fuel 
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After initial successes 
the IGCC programme 
was frozen on account 
of its high costs, until 
environmental concern 
revtved interest m it 
Coal is gasified and 
then cleaned prior to 
combustton. This 
reduces emtssions 
more cheaply than 
cleamng up the flue 
gases and makes 
poorer quality coal 
usable 
Althoug both the 
combmation of gas 
and steam turbmes 
and coal gasiftcatton 
are proven 
technologtes, the 
integration of the 
gasifier in a power 
plant is a technical 
challenge 
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valuable technological 'olution, is able to produce 
electriCity from coal with high efficiency and low 
pollutant emissions. The high costs associated with 
this conversion scheme froze its development until 
environmental concern and in particular the 
pressure to reduce greenhouse gas emiss10ns from 
power plants revived interest in it. 
IGCC technology 
The technology makes use of the thermodynamic/ 
efficiency advantages offered by a combination of 
two cycles, a gas turbine cycle and a steam turbine 
cycle (see Figure lJ. In order to apply this scheme, 
which nowadays is widely used in natural gas fired 
power plants, the coal has to be gasified prior to 
combustion in the gas turbine. The environmental 
improvements related to the scheme are based on 
the fact that the coal gas produced can be purified 
before combustion. Th1s offers the advantage over 
the treatment of flue gases that significantly smaller 
quantities of gas have to be treated and, 
additionally, the composition of the coal gas is such 
that it allows easier punfication. Moreover, low-
quality fuel can be gasified and, after the fuel gas is 
cleaned up it can be used for electricity generation. 
The purification process may be extended and 
could also allow for the removal of exhaust carbon 
dioxide. Hence, the technology has been proposed 
as the bas1s for a low co2 emission coal power 
plant with C02 capture. 
Both the combination of gas and steam turbines 
within the same power plant and coal gasification 
are proven technologies. The integration of the 
gasifier in a power plant, however, poses additional 
requirements. A minimum heating value is necessary 
for the coal gas to be efficiently burnt in the gas 
turbine. Adequate gasification processes have to be 
selected and the integration and optimization of all 
the processes are crucial for the overall efficiency. 
Coal gas clean-up is another critical issue. 
The status of the technology 
Today, we are witnessing IGCC take-off: around 
87 IGCC projects are under construction, 
scheduled or under evaluation, and 10 power 
Integrated COal Gasification Combined Cycle (IGCC) ~er plants 
The figure below shows the flow diagram of a IGCC power plant. The coal (or possibly a fuel 
mix) is gasified under pressure in the gasifier. The generated fuel gas is purified and fed into 
the gas turbine, powering the first generator. The hot combustion gases from the gas turbine 
are used to raise steam in a steam generator. The steam drives the steam turbine, which 
produces the remaining 30-40% of the total electricity output. 
steam 
syngas 
cooler 
heat recovery I HRSG I 
steam generator L--.: _ _, 
-------------------------------------------------·~ 
Steam turbine 
Figure 1: Flow diagram of an IGCC power plaat. 
steam 
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plants, with installed capacities ranging from 60 
to 500 MW are expected to be operational 
between 1996 and 2000 Plant constructed to 
date has been intended to demonstrate the 
viability of the technology and to test the use of 
the gasifier and purification technologies. They 
do not represent fully optimized and integrated 
systems. The technology has been demonstrated 
and is now commercially available. The 
ELCOGAS plant in Puertollano is a joint venture 
by many European utilities and manufacturers, 
and is constructed on a fully commercial scale 
(330 MW el. l. The plant, which will gasify a 
mixture of coke and local, low quality coal, will 
operate with a efficiency of approximately 45%. 
However, it will not include recent technological 
developments. An optimized scheme applying 
the latest technology is estimated to be likely to 
reach almost 50% efficiency, considerably higher 
than the coal technologies already in use. 
Is the time ripe? 
Considering the spate of IGCC plants around the 
world (reported in Pruschek, 1995), the 
immediate conclusion would be that this 
technology is experiencing a dramatic surge. 
Nevertheless, this phenomenon should be 
considered in the light of two factors. The first 
basic question is the fate of coal as a basic fuel for 
power plants. Here, not only the fuel and capital 
cost play a role, but also aspects belonging to 
environmental and strategic domains, such as the 
future need for co2 emission limitation, the 
potential of coal to improve security of supply, 
the political situation in fossil fuel provider 
countries, etc. The second issue is related to the 
role that IGCC may play with respect to other 
advanced clean coal technologies (CCTl, 
disregarding the inter-fuel competition aspect. 
Although the relative position of IGCC with respect 
to other clean coal technologies ( ccn may be 
considered promising, it seems that with the 
current price structure of fossil fuels and 
technology installation costs, IGCC (and, in general 
ccn is condemned to be out of the market except 
for demonstration purposes. 
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The present cost of the technology is very high 
(around 2800 $/kW installed for the ELCOGAS 
project). 
Nevertheless, since the plant is the first of its kind, 
the investment required for IGCC plants will 
decrease. It is, however, difficult to forecast the 
future direction capital costs will take. The 
increasingly competitive electricity market is 
increasing the pressure for ever cheaper electricity 
generation. Hence, unless dramatic improvements 
in the IGCC capital cost structure take place, 
significant increases in natural gas prices are a 
prerequisite for this technology to be fully 
competitive. It should also be noted that an average 
price increase in fossil fuels would also cause some 
of the recent renewable energy (RE) technologies 
cross the economic viability threshold, with fewer 
environmental problems; and reduced fuel and 
operation costs. This does not necessarily mean 
that IGCC would he placed in direct competition 
with RE under these circumstances as the space-
time availability of RE is likely to still be the main 
bottleneck in the future. What is more likely 
therefore, is that a specialization process occur, 
with coal-fired power plants supplymg baseload 
electricity, leaving the peak-load share to 
competitive RE (when available). 
Conclusion 
The necessary conditions for a definitive IGCC 
breakthrough are related primarily to the 
performance of competitors inside the clean coal 
industry, but also to the price of other fossil fuels 
(in particular natural gas), and also to the effect of 
RE technologies. The electricity demand path and 
its associated environmental costs are the 
underlying mechanisms that may help in the 
understanding of the overall picture. Under a slow 
electricity demand increase scenario, without 
dramatic gas price shocks, the electrical system 
may evolve progressively using gas, maintaining a 
significant coal share from the present installed 
capacity and eventually giving entrance to 
advanced, competitive RE. If a fast growing 
electricity demand scenario is considered, such as 
for instance in the Asian markets, the picture 
I P T S Report 
The Puertollano power 
station will achieve 
45% efftciency and 
efficienoes of up to 
50% are envisaged 
using state-of-the-art 
technology 
The future of coal as a 
fuel depends on 
environmental 
objectives, in parttcular 
greenhouse gas 
emission reducttons, as 
well as the cost of fuel 
and plant 
Gtven ttme the cost of 
IGCC should drop, but 
thts may still not be 
suffioent for tt to 
compete against 
natural gas and 
renewable sources. 
However, the 
fluctuating supply 
generated by RE mean 
that there will still be 
a place for fossil-fuel 
power-stations, 
possibly using IGCC 
technology 
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changes completely: New generating capacity 
has to be installed rapidly, and this is most hkely 
to be coal-based. The environmental constraints 
press for the adoption of clean coal technologies, 
and the technology to fulfil these requirements 
has to be ready. The question about the price of 
the technology may look different from this 
perspective: The incremental cost of upgrading 
standard coal fired power generation plants 
alone has to be compared with the cost of 
alternattve C02 abatement measures to be taken 
in OECD countries in view of a possible joint 
implementation scheme. In this respect it should 
Keywords 
be pointed out that even if the variable and/or 
capital costs make IGCC expensive for the 
OECD demand patterns, gaining control over 
the technology may be worthwhile in view of 
efforts to lower the co2 emissions in 
developing countries. Indeed, the strategic 
value of controlling this technologies relies, at 
least in the short term, in the possibility of 
achieving cost-efficient greenhouse gas 
emission reduction in those countries 
experiencing fast-growing electricity demand 
via international technological collaboration 
and implementation agreements. _. 
IGCC, coal-fired power stations, greenhouse gases 
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What a Waste... of Water and Market 
Opportunities 
Anne Burri/1 
Issue: Per eapita urban water use cbuld be red~ced signifi~ntly'tnro~ widespread use . 
in homes at'td public. buildings ,of'wa,t~r Saving fiXtures and appl~. ·:rMlr' ihtl'9ducfjon 
could als_o·provide a net! market for-goods ari9-~es,,WI!V~~~;sU«;h;4evices'-are _ 
not co1mnon in Europe. . ' . ·. ·· . .... .· ,. - -' · ·· ·_ ~;. Y · ··' ·. . ·· ·.: 
-,_'M,_ "',_ 
Rel•~-~r~asin9,9~~ fd~w~rJ~.,~.1Qf~~-~~:t~c~~nd_the ~f~~ 
EU rev~ ¥:ns Y"alerpohcleS,.~ ttte.~n.ot "etwifOn~n,~-~ ~--~e·~~rne: 
foraT~~- - _ ,,, 
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Meeting Urban Water Demand 
W"lthout Increasing Total Supply 
A quarter of all European water consumption is in 
urban areas: in households, public buildings and 
commercial establishments. While, particularly in 
drier countries, inigation uses a greater total amount 
of water, meeting urban demand can be particularly 
expensive. This is due to the stringent quality 
requirements of urban demand and its high 
geographical concentration (which often implies high 
costs of transporting the water from distant sources). 
More affluent residential lifestyles coupled with a 
growth in the water-thirsty tourist industry are 
leading to increasing water demand in most urban 
areas. The traditional approach to meeting such 
increased demand is to augment supply. As the 
cheapest sources of water are usually tapped first, 
however, mobilizing new sources involves ever 
higher costs. Beyond the expense, in a growing 
number of areas, there are no new· economically 
viable traditional sources (such as water obtained 
from dams and water transport projects). Alternative 
sources such as desalination and recycling may 
make a considerable contribution to water supply in 
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some places; however, these alternative sources are 
relatively expensive. Furthermore, meeting demand 
by increasingly supply implies parallel additional 
costs of collection and treatment of waste water. 
Increasing water efficiency by reducing the amount 
of water required to accomplish a given task, is 
another means of balancing supply and demand. The 
water saved is, in fact, a new alternative source of 
water. There are many simple measures to increase 
water efficiency in existing buildings, without any 
reduction in lifestyle or comforts. These measures 
include 'fixture and appliance retrofitting', i.e. 
installation of flush controllers for urinals. low-flow 
taps, point-of-use water heaters in sinks and showers, 
flow-interrupters in toilets and showers, low-volume 
toilet tanks, etc. Installation of these devices can be 
undertaken quickly and incrementally, avoiding the 
long time periods and bulk capital outlays that are 
required to expand supply. As Table 1 illustrates, 
water use in single buildings can be reduced by 
between 20Vo and 40% by such technology. 
Water-intensive domestic appliances can also be 
replaced with models which use less water. Some 
new washing-machines and dishwashers, in 
I P T S Report 
Water consumption IS 
increasmg in many 
urban areas; meeting 
th1s demand IS 
particulary expens1ve 
Water effiCiency can 
be mcreased relatiVely 
s1mply by between 20 
and 40% Without any 
negat1ve impact on 
Mestyle or comfort 
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Water savtng devtces 
normally pay for 
themselves tn reduced 
bills tn a penod of 2 to 
10 years Energy 
savtngs made by 
reduong hot water 
usage are even more 
signiftcant 
The cheapest sources 
of water are usually 
tapped ftrst, thus new 
sources are generally 
more expenstve than 
the existtng ones. 
Moreover mcreased 
supply means 
tncreased waste water 
and addttional 
treatment costs 
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Table 1: Water Savings from Retrofitting 
Experience or Pilot Project 
Installation of flow-interrumpers on showers and 
on toilets in 383 homes 
Installation of low-flow shower-heads and ultra-
low toilets Florida) 
Retrofit of hotel rooms (Boston) 
particular, consume only a fraction of the water 
required by older models. The "Eco-model" washing 
machines available in Germany, for instance, use 
only 49 litres per wash, as compared to an average 
of about 80 litres per wash for a traditional machine. 
The most efficient dishwashers use about 15 litres, as 
compared to about 37 litres for a normal dishwasher. 
The Economics of Reducing 
Urban Demand 
At the most basic level, we can assess the costs and 
benefits of demand reduction technology by 
comparing the cost of its implementation with the 
consumer cost of the water saved over the lifetime of 
the new appliance or water-saving system. A World 
Bank estimate in 1995 put the cost of reducing end-
user demand at between 5 and 50 US cents (,04 - .40 
ECU) per cubic meter saved. This compares 
favourably with urban water prices, which generally 
Table 2: Cost of saved water 
Place Technologies used 
Consumption reduction of 15.8 - 28%. 
Total indoor water savings of 16%. 
31% reduction in hot water use. 
Consumption reduction of 400Al. 
range between 0.25 and 1.35 ECU per cubic meter in 
developed countries. Some specific examples derived 
from pilot projects are shown in Table 2. 
In general, the pay-back time to the consumer in 
terms of reduced water bills, is generally less than 
two years for aerators on taps, and flow-reduction 
devices. More expensive measures such as replacing 
toilets or installing grey-water recycling systems have 
pay-back times on the order of 10 years. 
Since the consumer will certainly also use less 
energy to heat (and in the case of large buildings, 
pump or distribute) the reduced volume of water, 
the energy expenditure savings should also be 
figured into the calculation of direct costs and 
benefits to the building owner. In the US, the use 
of water-efficient shower-heads and taps led to 
annual savings of between $26 and $170 per 
household, mostly due to reduced energy costs for 
Cost per m3 saved 
China improved toilets in homes .02 - .09 US$ (.02 - .07 ECU) 
us low-flow showe-heads and taps .03 - .10 US$ (.02 - .08 ECU) 
in homes 
us toilet retrofit in homes .16- .20 US$ (.13- .16 ECU) 
Germany Installation of flow-interrupters .17- .32 DM (.09- .17 ECU) 
on showers and stop-buttons on 
toilets in 383 homes 
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water heating. Where the cost to the customer of management ranked higher in terms of all the 
sewerage services is based on volume of water, 
these savings should also be considered. Although 
the value of installation of water saving devices is 
clearly dependent on the pre-existing technology 
and the local costs of water, energy and labour, 
the above examples suggest that it can save 
money for the consumer. 
Additional benefits from the installation of such 
devices can accrue to the water suppliers and 
sewage companies. As the least expensive water 
sources are generally mobilized first, the costs - in 
monetary, social and environmental terms - of 
developing new water sources to meet increasing 
demand are almost always greater per volume of 
water than the historical average. This additional cost 
is borne either by water companies or by society as 
a whole (through government subsidy of 
engineering infrastructure). If the supply-demand 
gap is met by reducing the volume of water used, 
these costs can be avoided. The corollary savings 
resulting from the control of waste water volume 
may be even greater, as the full costs of increasing 
capacity to collect and treat waste water are 
increasing even more rapidly than the costs of 
supplying more water. Thus, in areas where demand 
is greater than the existing 'mobilized' supply, the 
'production' of new water by reducing demand is 
normally the least-cost option for the water supply 
and sewage companies. 
The introduction of demand-reduction systems 
presents additional potential benefits for the society 
as a whole: an entirely new market for goods and 
services is created. As many of the regions of Europe 
which are particularly prone to water deficits are also 
facing problems of economic stagnation and 
unemployment, the social benefits of these new 
possibilities should not be underestimated. 
Proponents of supply expansion will sometimes 
claim that one of its advantages is the creation of 
jobs in the engineering and construction sectors -
jobs which will not exist under a demand-reduction 
strategy. A Canadian study conducted in 1995, 
compared the strategies in the two regions of 
Ontario. It concluded that promotion of demand 
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relevant economic indicators (gross output, value 
added, labour income, taxes generated and imports). 
In the US, water service companies (WASCOs) are 
realizing profits from fixture and appliance retrofitting 
while saving money for their customers; one WASCO 
in Virginia charges a contingency fee based on a 
fraction of the measured water savings achieved. A 
grassroots retrofit program in Los Angeles also 
illustrates the potential for this market to promote 
sustainable development: funded by a utility rebate 
program, the organization hires and trains 
unemployed local people to distribute and install the 
toilets in low-income households. The households 
return the old toilets for remodelling, and save $30 to 
$120 (24- 95 ECU) on their annual water bills. While 
WASCOs are not yet widespread, they are expected 
to take off in the US in the same way that contract 
energy management services developed in the 1980s 
following concern about energy supply levels. 
A full cost analysis considering the factors 
mentioned above, clearly indicates a highly 
favourable benefit-cost ratio associated with 
introduction of demand management technologies, 
to both individuals and society as a whole. 
Lack of Motivation by 
Customers and Water Supply 
Companies 
Given that the technologies have been shown to 
be performant, cost-effective, and a potential 
source of new jobs and income, such systems 
should be widespread. However, with the 
exception of pilot projects in the UK. Germany 
and certain remote areas, these systems are not 
commonly used in Europe. 
The problem can be partially attributed to Jack of 
information for consumers. In many parts of 
Europe, water customers are unaware of the 
measures that they might take to reduce water use 
in their buildings. A German study found that, even 
when citizens are aware of the existence of water-
saving devices, they consistently under-estimate 
their effectiveness and over-estimate the cost of 
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their installation. Many customer~ mistakenly Furthermore, where water bills are calculated on 
believe that these devices will reduce their levels of the basis of the total volume consumed in a 
comfort and cleanliness. Furthermore, most people 
do not have the skills to undertake full water audits 
for their buildings. The Institut National de la 
Consommation has recently started to fill this gap in 
France by providing information on technical 
options to reduce home water consumption. 
Information deficit also conditions the opinion in 
some water companies that supply expansion is a 
·safer' investment. The companies are worned that 
investments in demand reduction will not achieve the 
anticipated water savmgs return. In those companies 
which have decided that demand reduction 
technology is a good investment, public image is an 
important factor in their ability to convey this 
message to their consumers. In the UK following the 
recent privatization of the water companies, the 
public is generally wary of the companies who are in 
turn concerned about generating further conflict by 
promoting retrofitting and water use reduction. 
The water supply and sewerage pricing and billing 
system in many areas also works against water 
demand management. To promote water efficiency, 
the resulting economic savings must be significant -
both in absolute terms and relative to the cost of 
water-saving devices. Across Europe, however, 
society at large is effectively subsidizing the wasteful 
use of water and providing a disincentive to demand 
management the price charged to urban consumers 
for water and sewage services is generally well below 
the total marginal cost of supplymg the water and 
collecting and treating the waste water: at the very 
best, prices are set to recover historical average costs. 
Even where the tariffs are appropriately set, many 
consumers are not aware of the real costs of water. 
They are therefore not able to accurately evaluate 
the pay-backs from reducing water consumption. 
Experiments in the UK in redesigning water bills to 
make them more comprehensible have had 
encouraging results. In large companies. the 
problem may relate to the corporate structure of 
the owner company, bills need to be read by the 
building managers and not merely automatically 
paid by an account.~ department. 
building consisting of many units, the owners of 
the individual units do not have any incentive to 
install water-saving devices as the benefits will 
accrue over the entire building and not compensate 
the individual's investment. In many countries, 
there is a gradual move towards individual meters 
although this is commonly resisted by home-
owners who are afraid that their water bills will rise. 
There is also of course a cost involved in 
installation of individual meters. (interestingly, in 
Spain, the move to individual metering is being 
fuelled by a challenge to the constitutionality of 
common meters on the basis of consumer rights). 
The problem of 'who pays vs. who benefits' 
can also he seen in rental properties. Typically, 
the landlord is responsible for installation of water 
savmg technology, hut the savings on the water 
bill will accrue to the tenant. Unless these savings 
can he articulated and built into the rental price, 
the landlord has no incentive to do the retrofitting. 
Water companies would he a logical provider of 
goods and services for demand management. In 
some parts of the US, water companies have large 
divisions dedicated to (and making profit from) 
undertaking water audits and selling use-reduction 
technologies. However, the legal mandate of water 
companies in some parts of Europe discourages or 
even prohibits water companies from such activities. 
In addition, many water companies have a 
financial structure whereby their income is 
related directly to the volume of water used by 
their customers: they thus actually benefit from 
increased consumer consumption. Although most 
companies also have the legal obligation to 
provide water to their customers, frequently there 
is little or no penalty when this obligation is not 
met in dry years so the company feels no urgency 
to find the best solution to meeting growing 
demand. Where the full cost (and particularly the 
environmental costs) of developing new 
traditional supplies is subsidized by governments, 
the water companies also have no incentive to 
find the cheapest way of making supply and 
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demand balance. Additionally, where water and 
sewerage services are provided by different 
companies, the water companies do not benefit 
from cost avoidance related to waste water 
volume management The monopoly position of 
most water supply companies is a further 
disincentive to finding innovative solutions. 
The Role of Policy Makers 
Since society as a whole receives benefits from the 
reduction of per capita urban water demand, policy 
makers have a role to play in encouraging the 
adoption of appropriate water-saving technologies 
and demand management systems. Governments 
have several areas in which they could take action. 
First, government could play a role in ensuring 
information provision. The EU has taken one 
step in this direction with the Ecolabelling scheme 
launched in 1993, whose full implementation will 
increase consumer's ability to choose more water-
efficient options. Governments may also provide 
guidelines or regulations related to the 
consumption and price information provided on 
T h e 
increasing block structure), which discourage 
excess consumption, and the use of least cost 
planning as a tool in evaluating options for 
balancing supply and demand. 
Experience from the US and Mexico has 
confirmed that regulatory instruments can be 
used effectively to promote water demand 
management in new buildings. While it is 
relatively costly and difficult to modify plumbing 
in existing buildings, plumbing solutions can be 
very economically designed into new or 
renovated buildings. Building code regulations 
could require use of specific water efficient 
fixtures and/ or set flow-rate standards. Such 
legislation has been successfully introduced in 
several US states as well as at the federal level. 
Governments might also set maximum water 
consumption levels for domestic appliances. In 
order to ensure the effectiveness of such 
regulations, standards for "best available 
technologies' and "best management 
practices" need to be established and referred to 
in the regulations, preferably in such a manner 
that the standards are not frozen, but that there is 
water bills, and is ensuring that consumers have an incentive for continued improvement. 
full information about any public or private 
subsidies available for retrofitting. Finally, governments may consider that some of 
the public money which is presently intended for 
Government also has an important role to play in 
reviewing the fmancial and legal operating 
environment of the water companies. If water 
companies are required to operate under a regime 
of full financial accountability, they would 
frequently find that encouraging consumers to use 
less water is to their clear advantage. A German 
study suggests that the benefit is of the order that 
the water companies should actually be in a 
water infrastructure projects, such as dams and 
large water transport projects, might be better 
spent in subsidizing retrofitting programs for 
certain categories of water users. 
In order to ensure the full implementation of 
urban water demand management, the UK's 
Environment Agency is developing a strategy at 
the national level. It will identify measures 
position to profitably provide financial assistance necessary to provide both the individual 
to consumers for installing water-saving devices. 
(Of course, such an accountability system should 
also induce the water companies to tackle the 
problem of reducing the distribution network 
leaks, which in some old cities is in excess of 
40%). Government policy could also encourage or 
mandate adoption of appropriate tariff systems for 
water and sewerage services (such as an 
© IPTS- JRC - Seville, 1996 
consumer and the water companies with the 
information required and the incentives necessary 
to adopt the water-saving technologies and 
management systems which will benefit the 
society at large While other countries might 
undertake such national exercise, a similar 
operation at the level of the European Union 
could also prove fruitful. _. 
P T S Report 
Many water 
compantes have a 
financtal structure 
whereby thetr income 
is related dtrectly to 
the volume of water 
used by their 
customers, they thus 
actually beneftt from 
mcreased water 
consumptiOn 
As well as 
encouragmg the 
adoption of 
appropnate water-
savmg technologtes 
and demand 
management systems 
government has an 
tmportant role to play 
m reviewing the 
financial and legal 
operating 
envtronment of the 
water compantes 
Building code 
regulattons could 
reqwre use of speciftc 
water efftctent ftxtures 
and/or set flow-rate 
standards 
Governments may 
constder that some of 
the publtc money 
whtch ts presently 
intended for water 
mfrastructure projects 
mtght be better spent 
m subsidtzmg 
retroftttmg programs 
19 
T h e I P T S Report N o 9 November 1996 
About the author 
Anne Bum// is a 
Soentlftc Offtcer at 
the IPTS; responstble 
for acttvtttes related 
to water resource 
management, tn the 
context of the 
regtonal development 
activittes of the 
Institute A 
geographer by 
training, her previous 
expenence mcludes 
resource analysts for 
appltcattOns includmg 
agro-meteorology, 
coastal zone 
monitonng, land use 
planning and wildltfe 
ecology 
20 
Keywords 
Water, least-cost planning, retrofitting 
References 
• Cambon, S. Water conservation for public water supply. The USA and France: 
approaching two different strategies, LATIS-ENPC, 1996. 
• Chaplin, S. Water Efficiency Sampler, Rocky Mountain Institute, 1991. 
• Chaplin, S. and Dyer, J. Water Efficiency as A Cost-Effective supply Option, Basin 
Planning and Management: Water Quantity and Quality", Colorado Water Resources 
Research Institute, 1993. 
• Demand Management Centre of the UK Environment Agency (formerly the National 
Rivers Authority), Demand Management Bulletin, issues from 1995 & 1996. 
• Demand Management Centre of the UK Environment Agency (formerly the National 
Rivers Authority), Saving Water: The NRA's Approach to Water Conservation and 
Demand Management, 1995. 
• Econometric Research Ltd., The Economic Impact of Water Conservation: Case Studies 
in Ontario, Environment Canada, 1995. 
• Jones, A. and Dyer, J. The Water Efficiency Revolution, Calypso Log, February 1993. 
• Pastel, S. Last Oasis: Facing Water Scarcity, 1992. 
• Starrmann, F. Hiessl, H. and Walz, R. Die Obertragung des Least-Cost Planning Ansatzes 
aut die Wasserwirtschaft. Fraunhofer-lnstitut fOr Systemtechnik und 
lnnovationsforschung, 1996. 
• State of California Dept. of Water Resources, Urban Water Use in California, Bulletin 
116-4, 1994. 
• State of California Dept. of Water Resources, Water Efficiency Guide for Business 
Managers and Facility Engineers, 1994. 
Acknowledgements 
H. Hiessl, D. Howarth, A. Kraemer, J.J. Schmitt. 
Contact 
Anne Burrill, IPTS, tel +34-5-4488325, e-mail: anne.burrill@jrc.es 
© IPTS - JRC - Sevtlle, 1996 
N o 9 November 1996 T h e 
Technology 
Pessimism 
and Employment: Against 
Dimitris Kyriakou 
·Issue: In· nkent. years, technology pessimism has been on the. rise, fed by persist~nt 
·unemployrhtnt problem~ in. Europe,:. Which 9re. sometimes misleadingly and simplistically 
attributed to technology. . · · · · 
. . ' 
:lbtleva.-A better ~nding of technology and employment liiikages would first 
. shield pol!<¥-tnaking from aestructive anti~t~hno!Ogy. rhetoric. Moreover it would help 
' '·poticy-making vis-a-vis not only techn'oiogy, but al~ employment issues. ' ' 
" " '1' " -- • .. - ' ' ( • ""'- - • 
The perennial subject of Technology's impact on 
Employment (T-E) never fails to generate interest if 
not outright animosity; in terms of long-lasting 
fascination it ranks together with Malthusian limits 
to growth. At least since the beginning of the 
industrial revolution people have expressed fears 
that machines would abolish jobs. In the early 19th 
century Fulton's steam boat attracted the wrath of 
ferrymen, and Luddites treated jennies and looms 
as sworn enemies. In the 1940's computer pioneer 
Norbert Wiener forecast that computers would 
bring about a crisis worse than the Great 
Depresston of the 1930s. Notwithstanding the 
evident inaccuracy of such prophecies, technology 
pessimists insist that the new worker-displacing 
technologies (IT) - informatics, telecoms, etc. - are 
of a new, employment-devouring variety - an 
argument similar to Wiener's in pessimism. It is 
argued that the all-encompassing character of the 
present revolution will have an impact that will be 
felt throughout the economy; ie. there will be no 
place left to hide, in the sense that the service 
sector 'hid' the workers displaced from 
manufacturing in earlier decades. This line of 
argument is oblivious to the fact that the all-
encompassing term 'services' is equivalent to an 
'all other' agglomeration, wherein jobs are created 
and destroyed without a priori quantitative limits. 
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Note that we are not examining jobs being taken 
by cheaper labour in developing countries- an 
issue that is dealt with in the trade literature. 
Most importantly, however, pessimists suggest that 
for the first time even skilled white collar workers 
are at risk, and it is this fact which helps explain 
why the recent recession, although milder in 
several countries than that experienced in the early 
80s has generated gloomier predictions, and a 
stronger sense of unease. This time around it was 
people with a voice who got hun, or at least people 
close to the journalists, pundits and analysts with a 
voice, people who could more effectively fight 
being reduced to statistics - in earlier recessions star 
journalists would have been hard pressed to 
identify a friend who had lost his job. 
With this background, there are a few points that 
need to be kept in mind when thinking about 
technology and employment. These can be 
summarized as follows: 
• Technological progress generates new wealth. 
• Historical evidence does not show that 
technology reduces total employment. 
• There are many other factors behind Europe's 
employment problems. 
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• Hiring people is akin to an investment, 
influenced by growth considerations just as all 
other investments are. 
• In general, countries which have experienced 
the a slowdown in productivity growth have 
experienced a rise in unemployment. 
• Comparison of Europe and the US refutes the 
argument that unemployment is being 
aggravated by the fact that IT is being 
introduced more rapidly than other 
technologies were in the past. 
• Recent empirical evidence from the US shows 
that firms using advanced technologies pay 
higher wages, offer more secure jobs and 
increase employment more rap1dly. 
The aim here is not to present an exhaustive list, 
since, for instance, certain organisation theory 
aspects may deserve separate articles, nor simply to 
provide a source of interesting statistics; the 
emphasis is on the arguments themselves. Moreover, 
a very important aspect that is not looked at here, 
but which deserves more thorough treatment is the 
'learning' process, through wh!Ch agents deal with 
the new cond1tions brought about by technological 
change. Reaping the benefits of such change 
depends on the agents' 'learning capacity', an issue 
addressed partly by some of the points mentioned 
below, but which also deserves further treatment. 
Technological progress 
generates new wealth 
First, the implicit assumption behind the pessimistic 
claims is that there is a fixed amount of output to be 
produced. What is not taken into account is that 
technological progress generates new wealth; 
and increased wealth leads to higher effective 
demand, causing increased investment and labour 
hiring in order to satisfy this increased demand 
(most typically through selling new products or 
services) [1]. In the short term technical progress 
may destroy jobs but the increase in productivity 
and in dispo~able income leads to increases in 
effective demand and eventually to the creation of 
new jobs. More accurately, given the various other 
factors that may complicate this process, what 
technical progress will do, is raise total income, and, 
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with the exception of workaholics, it is income that 
people need and not jobs per se. 'Jobs' is often a 
shorthand name for 'income'. Now whether most 
people will effectively partake in enjoying parts of 
this higher total income - in terms of more/better 
jobs, or through redistribution schemes - depends 
on the economic framework, and not on 
technology. The transition and adjustment period 
will be rife with mismatches. It will be made less 
painful if a number of conditions are met: 
a) Growth picks up quickly, leading to higher 
demand and faster job creation across the board. 
b) Labour markets, but even more importantly 
product markets, become more flexible. 
c) Education and training/retraining becomes 
more widely available and better focused - Europe 
has to base its strategies on innovation and 
quality, developing total competence and 
enhancing ability to adjust through a commitment 
on promoting lifetime learning. 
d) A share of the benefits of technical progress 
and new wealth generation goes to those 
displaced by the market's implacable gale of 
creative destruction - favouring the creation of 
new more efficient arrangements at the cost of 
destroying less competitive ones - to cushion them 
through the transition period. 
The historical evidence 
Evidence through the decades does not justify 
pessimism. The last 200 years have seen strong 
technical progress, accompanied by increased 
income across the socio-economic ladder, net job-
creation, and reduced workmg hours. Robert 
Solow 0987 Economics Nobel Prize-winner) aptly 
observed recently that technical progress and 
productivity growth do not have to be associated 
with high unemployment; in fact the high 
productivity growth post war years (what the 
French call 'les trente glorieuses') were 
accompanied by very low unemployment. 
A multitude of factors 
Technology in any case cannot be singled out 
for blame for Europe's employment related 
ills in the last 15 years, especially in light of the 
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effects of the two oil price shocks, movements in 
the terms of trade. high taxes in labour-
employment, increasing mismatch between 
patterns of labour supply and demand, high real 
interest rates, etc. There are many reasons for 
the emergence and (more crucially) the 
persistence, of unemployment The framework 
within which technology operates ts usually much 
more important than technology itself. 
Jobs represent an investment 
for employers 
Importantly, since hiring labour is akin to 
investing in people, low growth and low growth 
prospects, have not encouraged such 
investment since the seventies. Firms impart 
training directly or indirectly to their employees, and 
wish their employees to stay long enough that they 
can reap the fruits of this investment, as m general 
an employee's performance/contribution curve rises 
with time. This is increasingly the case as Taylorist 
models of production become outdated in the 
organization of blue-collar work. In any case such 
assembly line models were never credible for white 
collar work, which is the type that new technological 
developments are supposed to threaten for the first 
time. Overall, to the extent that SIT and its adoptton 
boosts growth, and growth prospects, it facilitates 
firms' investment in new people, ie. hiring. 
A slowdown in productivity 
means slowdown in jobs 
The fifth point is that, as the 1995 CEPR report 
"Unemployment: Choices for Europe" argues (p. 
48-49), apart from Japan and Austria which are the 
two outliers, statistical, and not anecdotal, evidence 
from the OECD countries suggests that those 
countries experiencing the greatest slowdown in 
producttvity growth (often technology-driven) also 
experience the strongest rise in unemployment. 
The speed of change 
It is also argued that information technology (IT) is 
being introduced much more rapidly than earlier 
technologies, not giving time for economies to adjust, 
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especially in recent years when the cost of compuung 
power has fallen sharply. The evidence does not 
justify panicky reactions against technology. Clearly, 
the US has been adopting IT faster than Europe, and 
the unemployment differential between the US and 
Europe has not reflected this speed difference. On the 
contrary, unemployment has behaved much worse in 
technology-tardy Europe than in the US. As suggested 
in point 3. above, there are many other factors, that 
determine job-creation/loss. aside from technology, 
and they are the key determinants. They have to do 
with the labour and product market regulatory 
framework, the ease of setting up a business, with 
interest rates, the agility of the banking system and of 
fmancial markets, and of course with training and 
education. Part of our employment problem~ now 
come from the fact that technical progress has been 
'unskilled-labour saving' to an extent that was not 
matched by the progress of education. 
Education is undoubtedly the key for the achievement 
of a smooth transition, for staking out new job 
opportunities and exploiting them. The more 
controversial issue is the type of education best suited 
to the changes the infomution society will be ushering 
in. The standard apprentice schemes, teaching or 
retraining people in order to endow them with a 
particular skill, may make them more vulnerable if this 
particular skill is of a mechanizable. repetitive nature. 
Technology and quality of jobs 
The seventh point concerns technology and the 
quality of jobs. This was raised by an illuminating 
recent publication (winter 1994/9'i) from the US 
department of Commerce ("Technology, Economic 
Growth and Employment: New Research from the 
Dept. of Commerce", Lewis Alexander, USDC Chief 
Economist) which spells out a number of points 
clearly. Using ftrm-level time-series data, collected 
since 1978, the study concludes that firms using 
advanced technologies pay higher wages, offer 
more secure jobs, and increase employment 
more rapidly than other plant~. Technology is 
found to contribute to the creation of more good 
jobs. Advanced technology ftmlS hire workers with 
more skills and pay them better wages (even when 
taking into account the skill level). Plants using 
I P T S Report 
Hmng people is a form 
of tnvestment, so low 
growth prospects 
discourage 1t If SIT 
stimulates growth 1t 
will stimulate 
employment too 
Statist1cs suggest that 
countnes experienctng 
the greatest slowdown 
tn productivity growth 
also experience the 
strongest rise tn 
unemployment 
Part of our current 
employment problems 
arise from the fact that 
techmcal progress has 
made 1t possible to 
dispense w1th unsk1lled 
labour faster than 
workers have been 
tratned for skilled Jobs 
23 
T h e I P T S R e p o r t N o 9 N o " c Ill b e 1 1 9 9 6 
A recent authontat!Ve 
US study suggests that 
f1rms ustng advanced 
technologies pay 
h1gher wages, offer 
more secure ;obs, and 
tncrease employment 
more rap1dly 
A comparative study tn 
the US suggests that 
regardless of whether 
adopttng new 
technology IS 
benef1oal or not the 
effects the fa1lure to 
tnvest tn are generally 
more detnmental 
About the author 
D1m1tns Kynakou 
holds a BSc tn 
Electncal Engtneenng 
and Computer 
Science and a Ph D tn 
International 
Econom1cs from 
Prtnceton Untvers1ty 
Before comtng to the 
IPTS, where he IS a 
soenttf1c off1cer and IS 
responsible for 
adv1stng on 
econom1cs 1ssues and 
the ed1ttng of the IPTS 
Report, he worked as 
an econom1st at the 
World Bank H1s matn 
research tnterests 
tnclude mformat1on 
technologies, 
employment, reg1onal 
development and 
sustatnab1l1ty 
24 
advanced technologies have a higher probability of 
survival (failure rates - and the consequent 
employment losses- were found to be substantially 
smaller for such plants). Overall employment growth 
was observed in conjunction with the use of 
advanced technologies. The plants with increased 
productivity AND increased employment have an 
employment impact which outweighs that of those 
plants which have increased productivity and 
reduced employment (downsizers). Interestingly, and 
perhaps surprisingly, the smallest plants were over-
represented among those with increased 
employment and reduced productivity, whereas large 
plants were over-represented among those with 
increased productivity AND increased employment. 
It is also shown that regardless of the size of the plant 
there is a strong positive correlation between the 
number of advanced technologies used and 
employment growth. Dynamic high growth plants 
were found to be crucial for industry performance. 
They provide well-paid and relatively secure jobs; the 
fact that they are often both high tech and active in 
export markets may indicate that both trade and 
Keywords 
technology contribute to their success. Finally, it is 
worth comparing the between results of investing 
in new technology and not doing so; the US 
Commerce Dept. report mentioned above found 
that regardless of the result of investing, the 
outcome would have been much less attractive 
if the investment had not been not made. 
Conclusion 
Analysing the technology-employment link 
actually can provide a view of the related role of 
competitiveness in all this. It can be seen that 
firms who fail to compete (eg. because they are 
slow in adopting new technology ) will be 
deservedly punished - which indeed provides a 
'competitiveness' rationale for the adoption of 
technology and the prevention of employment 
losses due to firm failures. Indeed it can be argued 
that unemployment in Europe is not due to 
technology, but rather to the slow adoption of 
technology (and of an appropriate accompanying 
framework) in Europe. • 
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Notes 
• [1] Note here that we set aside Kaldorian interpretations of the effect of growth on 
productivity which may have a negative impact on employment in a quite peculiar 
fashion, through the impact of growth on the division of labour. We set it aside, not only 
because of its peculiarity but also because, since it operates through the division-of-
labour mechanism it is best dealt with in the literature on international trade to which 
we referred earlier. 
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Benchmarking of Best Practices: 
A Perspective for Policy 
Cecilia Cabello 
' -
luue: Benchmarking of best practices is becoming ·increasingly importilnt not oniy as a 
strategy for improving business performance, but ~~ as a fruitfui ~nalyticaf approach, 
providing new:sources of input for formwatirgpol~··~it?ns. · 
' " ' ' 
RelevanQr..Benchmarking of ~st practic~ has~-~bf.firms .and;ls,.becQming a 
powerful· toof for conducting comparative -studia ot businesS .pert~ at various 
levels. These -comparatiVe· studies· provide .~~Jyse$~that 'can prove valuable for· policy~ · 
makers not Only in attempting to put in ~at~ fr~~WQrks. cond~ to the adoption. of:·· 
· bestpractiC~.but-~fot:Otherpolicyif!Str~fitJ.:. -:if/,:·. . · . ' · .-
What is benchmarking? 
Benchmarking can be defined as a formalised 
quality process that is used by business 
organisations to measure their products, 
processes, services and practices against 
competitors or best practice companies. The aim 
of benchmarking is to determine how their 
competitors or best practice firms reach high 
performance levels, so that this knowledge can be 
applied to their own operations to achieve a 
competitive advantage. Benchmarking aims at 
learning from best observable practices wherever 
they come from, even if they come from other 
sectors. Benchmarking is actually a diagnostic tool 
to quantify a firm's competitive gaps and involves 
an implementation stage which if adequately 
adopted can help firms improve their business 
operations and performance. 
Benchmarking has reached increasing importance 
in the industrial world in the last ten years due to 
major successes that have been achieved by 
numerous international companies by using it. 
Costs, process flexibility and technological 
innovation are believed to be the key success 
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factors for industrial competitiveness. Therefore, 
information on competition and benchmarking is 
indispensable in today's increasingly competitive 
markets. The US Council on Competitiveness, set 
up to comment on the state of US industry, 
reported that the most successful firms shared "an 
emphasis on competitive benchmarking" and that 
benchmarking has become a "routine matter". 
Benchmarking also poses some problems 
however, because it is an information gathering 
process. It involves time, money and other 
resources, which may not be readily available to 
firms, especially SMEs. In addition, it requires an 
implementation phase which is critical for 
permitting the necessary changes to take place. 
Benchmarking studies 
The question may arise as to whether 
benchmarking should remain in the realm of 
private business. However, a significant 
development is that benchmarking has moved 
out of firms and, in the hands of analysts, is 
being used in comparative studies at more 
aggregate levels. As such, benchmarking is being 
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developed by analysts and academics to study 
whole industries and sectors and compare 
competitiveness within a given region or between 
regions (see examples referenced below). 
Such benchmarking studies examine the factors 
influencing performance which not only include 
the 'hard' elements of quantifiable performance but 
also the 'soft' elements which strongly influence 
firms' efficiency and competitiveness. The 
quantifiable factors include data such as returns on 
investment, unit costs, profit margins, and other 
fmancial or economic figures. The 'softer' or more 
difficult to quantify elements try to place values on 
factors that also influence performance such as 
strategic decisions on capability building, training 
and organisational culture, human capital 
resources, management styles, etc. 
Unlike other competitiveness studies that only 
usually take into account economic and financial 
data, and which have a number of limitations, 
benchmarking is an alternative means which 
includes the drivers of competitiveness, 
operational practices, managerial practices and 
firms' organizational behaviour. Its power lies in 
explicitly handling those factors, the significance of 
which is increasingly being stressed (organisation 
structures, technology management, training and 
education of personnel) and other such 'soft' 
measures which are not so easy to quantify. 
The overall aim of these studies is thus to give a 
more complete picture of the firm and its practices, 
as opposed to a more restricted one based on 
purely economic data, and consequently to draw 
useful, and otherwise less obvious conclusions 
regarding the important factors influencing 
competitiveness and comparative advantage, 
which decision makers - from both private industry 
and public authorities - should be aware of. 
Policy implications 
Why does benchmarking have relevance for the 
political debate? There is no simple formula or single 
way to help industry in the on-going process of 
change, but what has become evident for policy 
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makers is that certain factors are becoming more and 
more important for industry, in addition to the 
traditional economic and financial issues. 
Benchmarking, though not an end in itself, can 
provide a set of simple measures which can help 
policy makers identify trends in competitive 
performance. and can provide a basis for setting 
targets backed by appropriate plans for reaching them. 
A more complete picture of the drivers and factors 
influencing competitiveness has been presented by 
many recent studies. The OECD Competitiveness 
Indicators, 19%, and Enhancing European 
Competitiveness, 1995 are examples of these kinds of 
reports, and they highlight how traditional 
measurements by themselves do not give a clear 
picture, and that other criteria need to be taken into 
account. The European Competitiveness Advisory 
Group (Enhancing European Competitiveness, 1995) 
stated that "the drive to competitiveness should ... 
encourage benchmarking strategies to develop new 
technological opportunities". In addition, 
competitiveness is known to crucially depend on the 
ability to invest in intangibles - knowledge, skills, 
creativity - which form the basis for better quality jobs. 
There are many examples of interesting findings 
which have policy implications. A study on 
benchmarking technology management in high 
spending R&D firms in Europe, USA and Japan 
(Roberts, 1995) indicated that firms are currently 
looking for external resource support, and are 
experiencing major shifts towards acquiring 
technology from outside sources. In particular, it 
was noted that firms are relying increasingly on 
universities for research activities, while 
depending on joint ventures and alliances for 
development In addition, attention was drawn to 
the divergent tendencies in how these firms 
manage corporate R&D, in Japan the trend is to 
centralise more (corporate control) while in the US 
and Europe the opposite is the case. Emphasis 
could therefore be placed on helping firms achieve 
co-operation in such a competitive environment. 
Another interesting point made in this same study, 
contrary to what has been reported in much of the 
literature is that within these firms the highest 
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priority in their technology strategy is placed on 
matching R&D to market needs (demand), and 
not to the management of R&D with constrained 
resources. It is not a matter of resources, it is 
rather a matter of determining what the consumers 
want. It was noted, however, that European firms 
involve their consumers less in the product 
development process than do US and Japanese 
firms. This is relevant to the recent innovation 
policy debate and The Green Paper on 
Innovation. It was highlighted that innovation is 
not linearly related to R&D, it involves the 
development of human resources, making firms 
sensitive to economic intelligence, better 
adapting products to demand, etc. 
This last point ties in closely to what was found in 
a series of studies, Made in Europe, (Voss, et al., 
1995) which examined manufacturing firms in 
Northern Europe. The lowest scoring firms often 
experience unwillingly, what may be termed a 
'supply chain failure'. These firms need to better 
understand and develop strategies which are 
geared towards the consumers. It is not enough 
just to implement business practices to improve 
productivity, reduce costs, etc. It was concluded 
that the largest source of best practice is 
customers, where the strongest source of 
diffusion of best practice is through the supply 
chain. This implies that only when there is an 
intimate and continuous learning relationship 
between designer, manufacturer, supplier, and 
consumer can a firm reach high performance 
levels and thus be more competitive. 
The nature of today's business environment has 
transformed the basis of industrial competitiveness: 
a requirement for heightened customer focus is a 
clear competitive mandate which involves a 
systematic way to incorporate the 'voice of the 
customer'. Research shows that world class 
manufacturing organisations are better able than 
their competitors to align their products to customer 
wants and needs. Achieving this goal requires an 
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ongoing interchange between the customer and the 
manufacturer, designer and supplier organisations. 
Another study, World Class Manufacturing 
(Andersen Consulting, 1994) investigated 
manufacturing performance and management 
practices of automotive components plants in nine 
countries worldwide - Japan, the US, Canada, 
Mexico, France, Germany, Italy, Spain and the UK. 
This study made some interesting findings, noting 
that, contrary to the widely accepted notion that 
world class performance in the automotive 
industry depends on the full use of the Japanese 
type production system, this was not the case for 
some European world class firms. Although global 
manufacturers have the opportunity to combine 
knowledge and learning from different countries 
they need to achieve a balance between the 
'corporate way' and the local situation in which 
they operate. This was evident from the fact that 
Japanese plants generally are not doing well 
outside Japan and some European plants perform 
well with local methods. The study draws 
attention to the fact that local factors can play an 
important role in achieving performance. These 
finding may have implications on regional, local 
or other polices and highlights the importance that 
within Europe, the regions have unique cultural, 
social and other endogenous factors which may 
need closer attention. 
Conclusions 
Benchmarking from the perspective of private firms 
can help businesses achieve their goals of improving 
competitiveness, increasing benefits and profits by 
improving practices, operational procedures, etc. For 
public authorities, however, more aggregate 
benchmarking studies from the perspective of the 
analyst/academic, help provide a wider picture of 
the present situation of industry, giving hints as to 
what may be the drivers of competition in the future, 
and provide some valid background information on 
which policy may be formulated. • 
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Bridge Building at the IPTS: Outlining Priorities for Future 
European Research 
Paola Di Pietrogiacomo 
Following a request from the European Parliament 
Research Committee the Institute recently organised 
two expert workshops focused on priorities for 
European research. 
It appeared that, in order to tackle the variety of 
problems relating to unemployment and to develop 
a new European economic model, the 
concretization of concepts like ''quality value" 
combined with massive investment in education are 
Representatives of research, industry and the trade basic requirements without which the necessary 
unions met to discuss the main trends and challenges transition cannot be made. 
of the European socio-economic system and the 
catalytic role of research and innovation policies in 
managing the transition towards the future. 
"European Research towards the XXIst Century" 
was the tide of the first workshop, dealing with the 
emerging trends within European society and the 
role of research in the management of change. 
During the discussions a remarkable consensus 
emerged concerning the importance of the European 
Social Model and the fact that, although it needs to 
evolve, it is not incompatible with competitiveness. 
Shifting the emphasis of the research programme 
towards critical social problems at Member State 
level could prove to be beneficial on a number of 
counts. A number of distinguished participants 
argued that coping with Europe's poor performance 
in translating scientific results into successful 
products and services required that more emphasis 
should be given to social demand and to the 
organisational dimension of the innovation process. 
Contact 
Another major challenge to which S& T is expected 
to make important contributions is the transition to 
a more sustainable society, and "Sustainable 
development and research policy" was the 
theme of the second workshop organized by the 
Institute. During the discussion between experts and 
the members of the European Parliament's Research 
Committee, it appeared that one of the main tasks of 
research programmes dealing with this issue is 
collaboration in providing an adequate common 
vision of the form of sustainable society that is being 
sought. Research has an important specific role in 
building a scenario of sustainability; a scenario 
which is adequate in the sense that it is based on 
scientific foundations and acceptable in the sense 
that it results from an socially articulated process. 
Moreover, research can contribute ideas, alternative 
solutions and operative tools able to promote and 
favour wider social dynamics, as well as technical 
solutions to specific environmental problems. 
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New meso-regional adivities of the IPTS 
Matteo Bonazz1 & Sergio G6mez y Paloma 
The IPTS has recently signed a framework 
agreement with the "Consejeria de Medio 
Ambiente de la Junta de Andalucia", with the 
objective of sharing information and undertaking 
joint research projects on environmentally 
related technological issues. 
from an "Objective 1" region will make it 
possible to explore technology, environment 
and employment issues from a different 
perspective: this highlights the need to view 
technological innovation and market dynamics 
as important tools when addressing the complex 
social and environmental challenges of 
This will make a pool of technological information sustainable development. 
available for exploration anddissemination. Both 
Institutions aim to observe, detect and analyse the 
most significant technological issues for the 
protection of the environmental resources, in 
particular in order to be able to alert and inform 
decision-makers of the opportunities and 
challenges presented by technological innovation. 
Sustainable development can only take on 
meaning as a global concept, embracing and 
integrating environmental, socio-economic and 
cultural dimensions of society on a world scale, 
but in a world where academic thought is placing 
increasing emphasis on the importance of 
regions. The synthesis between the local 
As well as offering a richer understanding of the approach and the European perspective on 
issues, the complementary perspectives of a technology and policy will broaden discussion on 
European institute and a regional one offers the the theory and practice of sustainable 
possibility to promote dialogue with social development in both peripheral EU regions and 
sectors implicated at various levels in the in the broader context of the Mediterranean. 
decision-making process. 
Furthermore, taking the Mediterranean as an 
The IPTS already benefits from the backing of example of a Mesa-Region, the agreement is the 
the European S&T Observatory network as an first of a series of steps IPTS is undertaking to 
essential knowledge and quality control deepen the attention to mesa-regional matters, 
resource. Additionally, the locally-focused input such as socio-economic integrated systems. 
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